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Fig.1 Construction of an L-shaped ultrasonic 
actuator with preload control MPA. 
Fig.3 Decomposition of force.
Fig.2 Electromechanical analogy equivalent circuit of ultrasonic actuator. 
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(a) FC(Low preload)    (b) FC(High preload) 
Fig.4 Simulated result of FC. 
   
(a) FT(Low preload)     (b) FT(High preload) 
Fig.5 Simulated result of FT. 
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Fig.6 Operating principle of electrical preload 
control. 
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With control 
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Fig.7 Measured transient response of revolution 
speed by presence of preload control. 
Fig.8 Preload control simulation. 
With control 
Without control 
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